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LPSURYHDFDSDFLW\RIWKHV\VWHPVXFKDVVSHHGTXDOLW\DQGSURGXFWLRQUDWHRUWRGHFUHDVHRWKHUDVSHFWV
VXFK DV WKH SUREDELOLW\ RU WKH JUDYLW\ RI WKH RFFXUUHQFH RI XQZDQWHG VLWXDWLRQV ,I WKH FRPSOH[LW\ RI
VRFLRWHFKQLFDO V\VWHP H[FHHGV WKH PRGHOLQJ DQG DQWLFLSDWLQJ FDSDFLWLHV RI WKH GHVLJQHUV WKH\ FDQQRW
IRUHVHHDOOWKHFRQVHTXHQFHVRIWKHFKDQJH7KXVGLIIHUHQWVLWXDWLRQVFDQRFFXU0HUWRQ
x 3RVLWLYHXQH[SHFWHGEHQHILWXVXDOO\UHIHUUHGWRDVVHUHQGLSLW\RUDZLQGIDOO
x 3HUYHUVHHIIHFWWKDWPD\EHFRQWUDU\WRZKDWZDVRULJLQDOO\LQWHQGHG$SRWHQWLDOVROXWLRQWRD
SUREOHPRQO\PDNHVLWZRUVH7KHVLWXDWLRQFDQDULVHZKHQDFKDQJHKDVDSHUYHUVHLQFHQWLYHDQG
FDXVHVDFWLRQVFRQWUDU\WRZKDWLVGHVLUHG
x 1HJDWLYHHIIHFWRFFXUULQJLQDGGLWLRQWRWKHGHVLUHGHIIHFWRIWKHFKDQJH
,QRUGHUWRDYRLGXQZDQWHGFRQVHTXHQFHVRIDFKDQJHDVVHVVPHQWVKDYHWREHFRQGXFWHGLQRUGHUWR
VXSSRUW WKHGHVLJQRI WKHQHZWHFKQRORJ\QHZPRGHORIRUJDQLVDWLRQRUQHZUHJXODWLRQ7KHUHVXOWVRI
DVVHVVPHQWFDQEHXVHGGXULQJGHVLJQRUGHSOR\PHQWSKDVHV'LIIHUHQWPHWKRGRORJLFDOIUDPHZRUNVH[LVW
WR VXSSRUW FKDQJH DVVHVVPHQW ,Q WKH FRQWH[W RI PDULWLPH WUDQVSRUW WKH )RUPDO 6DIHW\ $VVHVVPHQW
JXLGHOLQHVRIWKH,QWHUQDWLRQDO0DULWLPH2UJDQL]DWLRQ,02DLPWRVXSSRUWFKDQJHDVVHVVPHQW
/LNHRWKHUDVVHVVPHQWSURFHVVHVWKHTXDOLW\RIWKHDVVHVVPHQWUHVXOWVGHSHQGVDPRQJRWKHUIDFWRUVRQ
WKH FRPSHWHQFH RI WKRVHZKR FRQGXFW WKH DVVHVVPHQW RQ WKH GHJUHH RI FRYHUDJH RI WKH VRFLRWHFKQLFDO
V\VWHPVSURSHUWLHVWKDWFDQEHDIIHFWHGE\WKHFKDQJHDQGRQWKHSURFHVVXVHGWRDFTXLUHLQIRUPDWLRQWREH
XVHGWRDVVHVVWKHLPSDFWRIWKHFKDQJHRQWKHVRFLRWHFKQLFDOV\VWHP&RQVHTXHQWO\WKHLPSURYHPHQWRI
FKDQJHDVVHVVPHQWIUDPHZRUNVDQGPHWKRGVFDQEHEDVHGRQWZRGLPHQVLRQVH[WHQGLQJRIWKHGHJUHHRI
FRYHU RI VRFLRWHFKQLFDO V\VWHPV SURSHUWLHV WKDW DUH DVVHVVHG DQG RI WKH SURFHVVHV RI DFTXLVLWLRQ RI
LQIRUPDWLRQVXSSRUWLQJWKHDVVHVVPHQW
7KH ,03$&7 SURMHFW LV D WZR \HDU ORQJ 0$57(& (5$ 1(7 SURMHFW WKDW VWDUWHG LQ  ZLWK
6ZHGLVKDQG)UHQFKSDUWQHUV,WVREMHFWLYHLVWRLPSURYHFKDQJHDVVHVVPHQWPHWKRGRORJ\E\LQWHJUDWLQJ
KXPDQ DQG RUJDQL]DWLRQDO IDFWRUV ZLWK WKH XVH RI PXOWLSOH EULGJH VLPXODWRUV DPRQJ RWKHU PHWKRGV
/W]K|IW 3RUDWKH -HQYDOG 	 'DKOPDQ  7KLV SXEOLFDWLRQ SUHVHQWV SUHOLPLQDU\ UHVXOWV RI WKH
,03$&7SURMHFW7KH,PSDFWFKDQJHDVVHVVPHQWPHWKRGLVGHVFULEHGDVHOHFWLRQRIDVVHVVPHQWPRGXOHV
LVSUHVHQWHGDQGWKHQWKHEDVLVRIWKHH[SHULPHQWDWLRQUHODWHGWRWKHXVHRIEULGJHVLPXODWRUVLVGLVFXVVHG
7KH,03$&7FKDQJHDVVHVVPHQWIUDPHZRUN
7KH ,03$&7 FKDQJH DVVHVVPHQW IUDPHZRUN DLPV WR VXSSRUW WKH GHILQLWLRQ RI GHFLVLRQPDNLQJ
UHFRPPHQGDWLRQV EDVHG RQ SRWHQWLDO ULVNV RU RSSRUWXQLWLHV UHODWHG WR SRWHQWLDO FRQVHTXHQFHV RI D QHZ
WHFKQRORJLFDOGHYLFHDQHZUHJXODWLRQRUDQHZRUJDQL]DWLRQDOPRGHLQDVRFLRWHFKQLFDOV\VWHP,WFDQ
EHXVHGGXULQJWKHGHVLJQSKDVHLQRUGHUWRWHVWVRPHSURSHUWLHVRIWKHFKDQJHRUGXULQJWKHLQWHJUDWLRQ
SKDVHWRVXSSRUWWKHFKDQJHPDQDJHPHQWSURFHVV
5HTXLUHPHQWVRIWKHIUDPHZRUNDUH
x 7REHFRPSOLDQWZLWKH[LVWLQJDSSURDFKVXFKDV,02)6$
x 7REHRSHQLQRUGHUWRDOORZWKHLQWHJUDWLRQRIGLIIHUHQWDVVHVVPHQWGLPHQVLRQVVXFKDVKXPDQDQG
RUJDQL]DWLRQDOIDFWRUVRUUHVLOLHQFHHQJLQHHULQJDSSURDFKHV
x 7RDOORZWKHXVHRIGLIIHUHQWVWUDWHJLHVRIDVVHVVPHQWVXFKDVH[SHUWDXGLWVRUVKLSEULGJHVLPXODWLRQV
,QRUGHU WR LQWHJUDWH WKRVHUHTXLUHPHQWV WKH IUDPHZRUN LVFRQVWLWXWHGRI WKUHHFRPSRQHQWV7KHILUVW
FRPSRQHQW LV D PHWKRGRORJLFDO JXLGHOLQH ZLWK WKH REMHFWLYH WR VXSSRUW WKH ZKROH SURFHVV RI FKDQJH
DVVHVVPHQW 7KH VHFRQG FRPSRQHQW LV FRQVWLWXWHG E\ D VHW RI DVVHVVPHQW PRGXOHV GHGLFDWHG WR WKH
SRWHQWLDO LPSDFW7KH WKLUGFRPSRQHQWFRUUHVSRQGV WRD VHWRIGDWDDFTXLVLWLRQJXLGHOLQHV UHODWHG WR WKH
DFTXLVLWLRQDQGRUJDQL]DWLRQRIGDWD

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,03$&7PHWKRGRORJLFDOJXLGHOLQH
7KH ,PSDFW PHWKRGRORJ\ JXLGHOLQH DLPV WR VXSSRUW WKH ZKROH SURFHVV RI DVVHVVPHQW RI WKH
FRQVHTXHQFHVRIDFKDQJHLQDVRFLRWHFKQLFDOV\VWHP7KHJXLGHOLQHLVVWUXFWXUHGLQIRXUSKDVHV
x 3KDVH  *HQHUDO 2XWOLQH 7KH SXUSRVH RI WKLV SKDVH LV WR GHVFULEH WKH NQRZOHGJH QHFHVVDU\ WR
XQGHUVWDQG WKHFKDQJHVWXGLHGDQG WRGHILQHD VWUDWHJ\GHGLFDWHG WR WKH LGHQWLILFDWLRQRI LWVSRWHQWLDO
FRQVHTXHQFHV7KHVWUDWHJ\LVEDVHGRQWKHVHOHFWLRQRIDVHWRIDVVHVVPHQWPRGXOHVSHUWLQHQWIRUWKH
FKDQJH VWXGLHG DQG WKHLU RSHUDWLRQDOL]DWLRQ E\ PHDQV RI D PHWKRGRORJLFDO JXLGHOLQH IRU GDWD
DFTXLVLWLRQDQGRUJDQL]DWLRQ
x 3KDVH  &RQVHTXHQFHV LGHQWLILFDWLRQ 7KH SXUSRVH RI WKLV SKDVH LV WR LGHQWLI\ D VHW RI SRWHQWLDO
FRQVHTXHQFHVRIWKHFKDQJHVWXGLHGE\WKHDSSOLFDWLRQRIWKHVWUDWHJ\RIDVVHVVPHQWGHILQHGLQWKHILUVW
SKDVH7KHUHVXOWRIWKLVSKDVHZLOOEHDOLVWRISRWHQWLDOLPSDFWIDFWRUVRIWKHFKDQJHVWXGLHG
x 3KDVH5LVNVDQGRSSRUWXQLWLHVDQDO\VLV7KHSXUSRVHRI WKLVSKDVH LV WRHYDOXDWHWKHULVNVDQGWKH
RSSRUWXQLWLHVDVVRFLDWHGWRWKHFKDQJHVWXGLHG7KHVHWRIFRQVHTXHQFHVLGHQWLILHGLQWKHSUHYLRXVVWHS
LVVWXGLHGDQGDOLVWRISRWHQWLDOULVNVDQGRSSRUWXQLWLHVDUHGHILQHG
x 3KDVH 5HFRPPHQGDWLRQV IRUGHFLVLRQPDNLQJ7KHSXUSRVHRI WKH ODVW SKDVH LV WRGHILQH D VHW RI
UHFRPPHQGDWLRQVIRUWKHFKDQJHGHVLJQDQGPDQDJHPHQWSURFHVVHVZLWKWKHDQDO\VLVRIWKHVHWRIULVNV
DQGRSSRUWXQLWLHVLGHQWLILHGLQWKHSUHYLRXVVWHS
,QRUGHUWRVXSSRUWWKHDSSOLFDWLRQRIWKHJXLGHOLQHDVHWRIIRUPVKDYHEHHQGHYHORSHG
x )RUP&RQWH[WRIDVVHVVPHQWIRUP7KLVIRUPDLPVWRVXSSRUWWKHGHVFULSWLRQRIWKHFRQWH[WRIWKH
VWXG\ ,QIRUPDWLRQ VXFK DV WKH REMHFWLYH RI WKH VWXG\ W\SH RI FKDQJH QHZ WHFKQRORJ\ QHZ
RUJDQL]DWLRQ RU QHZ UHJXODWLRQ WKH ERXQGDU\ RI WKH VWXG\ LQGLYLGXDO JURXS RUJDQL]DWLRQDO
UHJXODWLRQ RU JRYHUQPHQWDO OHYHO DQG JHQHUDO LQIRUPDWLRQ RQ WKH RUJDQL]DWLRQ RI WKH DVVHVVPHQW
UHVSRQVLEOHGHOD\VEXGJHWHWF
x )RUP&KDQJHGHVFULSWLRQ IRUP7KLV IRUPDLPV WR VXSSRUW WKHGHVFULSWLRQRI WKHFKDQJHVWXGLHG
,QIRUPDWLRQVXFKDVWKHQDWXUHWKHSXUSRVHWKHMXVWLILFDWLRQWKHSRVLWLRQWKHPDJQLWXGHWKHWLPLQJ
WKHGLUHFWLRQWKHVWDELOLW\RUWKHGHOD\RIWKHFKDQJHFDQEHGHVFULEHGZLWKWKLVIRUP
x )RUP  6WUDWHJ\ GHILQLWLRQ IRUP7KLV IRUP DLPV WR VXSSRUW WKH GHVFULSWLRQ RI WKH GDWD DFTXLVLWLRQ
DSSURDFKWKDWKDVEHHQVHOHFWHGDQGWKHOLVWRIDVVHVVPHQWPRGXOHVWKDWZLOOEHXVHGWRLPSOHPHQWLW
x )RUP&RQVHTXHQFHVRIFKDQJHIRUP7KLVIRUPDLPVWRVXSSRUWWKHRUJDQL]DWLRQRIWKHUHVXOWVRIWKH
DVVHVVPHQW 7KH FRQVHTXHQFHV DUH GHVFULEHG ZLWK JHQHUDO LQIRUPDWLRQ WDUJHW DVVHVVPHQW PRGXOH
XVHGHWFDQGVSHFLILFLQIRUPDWLRQUHODWHGWRWKHLPSDFWQDWXUHPDJQLWXGHHWF
x )RUP  5LVN DVVHVVPHQW IRUP 7KLV IRUP DLPV WR VXSSRUW WKH GHVFULSWLRQ RI WKH UHVXOW RI WKH
DVVHVVPHQW RI WKH ULVN DVVRFLDWHG WR WKH GLIIHUHQW LPSDFW LGHQWLILHG 7KH ULVN LV GHVFULEHG ZLWK WKH
SUREDELOLW\ YHU\ SUREDEOH SUREDEOH XQOLNHO\ YHU\ XQOLNHO\ DQG WKH JUDYLW\ EHDUDEOH VLJQLILFDQW
LPSRUWDQWFULWLFDORIWKHLPSDFW3URSRVLWLRQVRIDFWLRQWREHWDNHQFDQEHGHVFULEHG
x )RUP2SSRUWXQLWLHVDVVHVVPHQWIRUP7KLVIRUPDLPVWRVXSSRUWWKHGHVFULSWLRQRIWKHUHVXOWRIWKH
DVVHVVPHQW RI WKH SUREDELOLW\ DQG WKH FRQVHTXHQFHV RI RSSRUWXQLWLHV DVVRFLDWHG ZLWK WKH GLIIHUHQW
LPSDFWV LGHQWLILHG 7KH RSSRUWXQLW\ LV GHVFULEHG ZLWK WKH SUREDELOLW\ YHU\ SUREDEOH SUREDEOH
XQOLNHO\ YHU\ XQOLNHO\ DQG WKH FRQVHTXHQFHV LQVLJQLILFDQW LPSRUWDQW PDMRU RI WKH LPSDFW
3URSRVLWLRQVRIDFWLRQWREHWDNHQFDQEHGHVFULEHG
x )RUP  5HFRPPHQGDWLRQ GHILQLWLRQ IRUP 7KLV IRUP DLPV WR VXSSRUW WKH GHVFULSWLRQ RI WKH
UHFRPPHQGDWLRQIRUWKHFKDQJHPDQDJHPHQWSURFHVV
7KHDSSOLFDWLRQRIWKHFKDQJHDVVHVVPHQWJXLGHOLQHUHTXLUHVDVHWRIDVVHVVPHQWPRGXOHV7KRVHPRGXOHV
FRQVWLWXWHWKHVHFRQGGLPHQVLRQRIWKH,PSDFWIUDPHZRUN
1851 Eric Rigaud et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1848 – 1854 
,PSDFWDVVHVVPHQWPRGXOHV
&KDQJH DVVHVVPHQW DSSURDFKHV DUH JHQHUDOO\ EDVHG RQ WUDGLWLRQDO ULVN DVVHVVPHQW PHWKRGV )0(&$
7+(53 ERZ WLH DQDO\VLV HWF2QH RI WKH REMHFWLYHV RI WKH ,PSDFW SURMHFW LV WR H[WHQG WKH VFRSH RI
FKDQJH DVVHVVPHQW DQDO\VLV ZLWK KXPDQ DQG RUJDQLVDWLRQDO IDFWRUV UHVHDUFK DQG GHYHORSPHQW
LPSURYHPHQW DQG ZLWK WKH HPHUJLQJ UHVXOWV RI WKH 5HVLOLHQFH (QJLQHHULQJ UHVHDUFK DUHD ,Q RUGHU WR
DFKLHYHWKLVREMHFWLYHDW\SRORJ\RIWKUHHW\SHVRIVFRSHVLVGHVFULEHGLQ)LJ
x 6FRSH 5LVN DVVHVVPHQW EDVHG FRQVHTXHQFHV7KLV VFRSH LV UHODWHG WR FRQVHTXHQFHV WKDW DUH
LGHQWLILHGE\PHDQVRIWUDGLWLRQDOULVNDQDO\VLVPHWKRG
x 6FRSH +XPDQ IDFWRUV EDVHG FRQVHTXHQFHV 7KLV VFRSH LV UHODWHG WR FRQVHTXHQFHV WKDW DUH
LGHQWLILHGE\PHDQVRIKXPDQDQGRUJDQLVDWLRQDOIDFWRUVPHWKRGRORJLHV
x 6FRSH5HVLOLHQFH(QJLQHHULQJEDVHGFRQVHTXHQFHV7KLVVFRSHLVUHODWHGWRFRQVHTXHQFHVWKDW
DUHLGHQWLILHGE\PHDQVRIUHVLOLHQFHHQJLQHHULQJEDVHGPHWKRGRORJLHV
)LJ6FRSHVRIWKH,PSDFWPHWKRG
7KLVW\SRORJ\GHVFULEHVDVWUXFWXUHIRUWKHDFWLYLWLHVUHODWHGWRWKHGLIIHUHQWDVVHVVPHQWPRGXOHV(DFK
PRGXOH FRQVLVWV RI D VHW RI LQGLFDWRUV UHODWHG WR D VSHFLILF GLPHQVLRQRI WKH VRFLRWHFKQLFDO V\VWHPDQG
HOHPHQWVWRVXSSRUWWKHLUXWLOL]DWLRQ,QWKHFRQWH[WRIWKH,PSDFWSURMHFWDVHWRIPRGXOHVLVGHYHORSHG
6FRSH$VVHVVPHQWPRGXOHV
$VVHVVPHQW PRGXOHV RI WKH ILUVW VFRSH DUH UHODWHG WR FRQVHTXHQFHV FRYHUHG E\ WUDGLWLRQDO ULVN
DVVHVVPHQW WHFKQLTXHV $Q DVVHVVPHQW PRGXOH LV GHYHORSHG EDVHG RQ D V\QWKHVLV RI IDLOXUH PRGHV
DQDO\VLVPHWKRGVXFKDV)0(&$+$=23DQG&5($0+ROOQDJHO
,PSDFWV RI FKDQJH RQ WHFKQRORJ\ IDLOXUH PRGHV HTXLSPHQW IDLOXUHV SURFHGXUHV PDQPDFKLQH
LQWHUIDFHSUREOHPVHWFRQKXPDQIDLOXUHPRGHVREVHUYDWLRQLQWHUSUHWDWLRQSODQQLQJKXPDQIXQFWLRQV
HWF DQG RQ RUJDQL]DWLRQDO IDLOXUHV FRPPXQLFDWLRQ RUJDQL]DWLRQ WUDLQLQJ DPELHQW DQG ZRUNLQJ
FRQGLWLRQVDUHFRQVLGHUHG
&RQVHTXHQFHV
FRYHUHGE\VDIHW\
DVVHVVPHQWPHWKRGV
&RQVHTXHQFHVFRYHUHG
E\UHVLOLHQFH
HQJLQHHULQJPHWKRGV
8QLYHUVHRISRVVLEOHFRQVHTXHQFHV
6FRSH&RQVHTXHQFHV
6FRSH&RQVHTXHQFHV
6FRSH&RQVHTXHQFHV
&RQVHTXHQFHV
FRYHUHGE\KXPDQ
IDFWRUVPHWKRGV
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6FRSH$VVHVVPHQWPRGXOHV
$VVHVVPHQW PRGXOHV RI WKH VHFRQG VFRSH DUH UHODWHG WR FRQVHTXHQFHV FRYHUHG E\ KXPDQ DQG
RUJDQL]DWLRQDO IDFWRUV $ ILUVW DVVHVVPHQWPRGXOH LV EDVHG RQ QRQWHFKQLFDO VNLOOV GHILQLQJ DVVHVVPHQW
UHVHDUFK DQG GHYHORSPHQW DFWLYLWLHV VLWXDWLRQ DZDUHQHVV GHFLVLRQPDNLQJ FRPPXQLFDWLRQ WHDPZRUN
OHDGHUVKLSVWUHVVIDWLJXHHWF)OLQ2¶&RQQRU	&ULFKWRQ$VHFRQGDVVHVVPHQWPRGXOHLVEDVHG
RQ&RQWUROSHUIRUPDQFHDVVHVVPHQW+ROOQDJHO	:RRGV$WKLUGDVVHVVPHQWPRGXOHLVEDVHGRQ
ULVN JRYHUQDQFH GLPHQVLRQV SUHDVVHVVPHQW PDQDJHPHQW DSSUDLVDO FKDUDFWHUL]DWLRQ HYDOXDWLRQ DQG
FRPPXQLFDWLRQ5HQQ	:DONHU
6FRSH$VVHVVPHQWPRGXOHV
$VVHVVPHQWPRGXOHVRIWKHWKLUGVFRSHDUHUHODWHGWRFRQVHTXHQFHVFRYHUHGE\UHVHDUFKSHUIRUPHGLQ
WKH FRQWH[W RI UHVLOLHQFH HQJLQHHULQJ $ ILUVWPRGXOH LV UHODWHG WR RUJDQL]DWLRQDO UHVLOLHQFH FDSDELOLWLHV
5HVSRQG /HDUQ 0RQLWRU DQG $QWLFLSDWH +ROOQDJHO D $ VHFRQG PRGXOH LV EDVHG RQ +52
DELOLWLHV RI PDQDJHPHQW RI XQH[SHFWHG VLWXDWLRQV 3UHRFFXSDWLRQ ZLWK IDLOXUH 5HOXFWDQFH WR VLPSOLI\
LQWHUSUHWDWLRQV 6HQVLWLYLW\ WR RSHUDWLRQV &RPPLWPHQW WR UHVLOLHQFH'HIHUHQFH WR H[SHUWLVH :HLFN	
6XWFOLIIH$WKLUGPRGXOHLVEDVHGRQWKH(IILFLHQF\7KRURXJKQHVV7UDGH2IIPRGHO:RUN(772
3V\FKRORJLFDO(772DQG2UJDQL]DWLRQDO(772+ROOQDJHOE
,QGLFDWRUV GHVFULEHG LQ WKH DVVHVVPHQW PRGXOHV GHYHORSHG DLP WR EH XWLOL]HG E\ GDWD DFTXLVLWLRQ
PHWKRGRORJLFDOJXLGHOLQHVWKDWFRQVWLWXWHGWKHWKLUGGLPHQVLRQRIWKH,PSDFWIUDPHZRUN
'DWDDFTXLVLWLRQJXLGHOLQHV
7KHWKLUGGLPHQVLRQRIWKH,PSDFWIUDPHZRUNLVUHODWHGWRJXLGHOLQHVGHGLFDWHGWRWKHGHILQLWLRQRID
GDWD DFTXLVLWLRQ SURFHVV DOORZLQJ DVVHVVPHQW RI FRQVHTXHQFHV RI FKDQJH $PRQJ D JUHDW YDULHW\ RI
SRVVLEOHDSSURDFKHV WZRSURFHVVHVDUHVWXGLHGLQ WKH,PSDFWSURMHFW7KHILUVW LV)RFXV*URXSVDQG WKH
VHFRQGLV%ULGJH6LPXODWRUEDVHGVLPXODWLRQ
)RFXVH[SHUW*URXSGDWDDFTXLVLWLRQSURFHVV
)RFXVH[SHUW*URXSVLVDQDSSURDFKWKDWFRQVLVWVLQDVNLQJDJURXSRISHUVRQVWKHLURSLQLRQDERXWWKHLU
IHHOLQJV RSLQLRQV DQG EHOLHIV DERXW DQ LGHD D FRQFHSW RU D SURGXFW ,Q WKH FRQWH[W RI DVVHVVPHQW RI
FRQVHTXHQFHVRIFKDQJH)RFXV*URXSVFRXOGEHXVHGLQDJHQHUDOPDQQHULQDVNLQJDERXWSRWHQWLDOULVNV
DQGRSSRUWXQLWLHVRIWKHFKDQJHVWXGLHGWRDUHSUHVHQWDWLYHSDQHORIDFWRUVLQDV\VWHP0HPEHUVFRXOGEH
SURIHVVLRQDOVDWYDULRXVRUJDQL]DWLRQDOOHYHOV)RFXVJURXSVFRXOGDOVREHXVHGLQDVSHFLILFPDQQHUZLWK
WKH VXSSRUWRI WKH ,PSDFWDVVHVVPHQWPRGXOHV ,Q WKLVFDVHTXHVWLRQVDVNHG WR WKH UHSUHVHQWDWLYHSDQHO
FRQFHUQ WKHLU RSLQLRQV DERXW WKH LPSDFW RI WKH FKDQJH RQ VSHFLILF GLPHQVLRQV RI WKH VRFLRWHFKQLFDO
V\VWHP
6LPXODWLRQEDVHGGDWDDFTXLVLWLRQSURFHVV
6LPXODWLRQFDQEHDQHIILFLHQWZD\WRLGHQWLI\FRQVHTXHQFHVRIDFKDQJHLQDV\VWHP6LPSOHUROHSOD\
RUPRUH HODERUDWHG VLPXODWLRQV XVLQJ WHFKQRORJLFDO IDFLOLWLHV VXFK DV%ULGJH6LPXODWRUV FDQEHXVHG LQ
RUGHUWRDFTXLUHLQIRUPDWLRQDERXWWKHFRQVHTXHQFHRIDFKDQJHE\IRUH[DPSOHFRPSDULQJWKHH[HFXWLRQ
RIDJLYHQVFHQDULRZLWKDQGZLWKRXWWKHFKDQJH
,Q WKH FRQWH[W RI WKH ,PSDFW SURMHFW D VLPXODWLRQ IUDPHZRUN JXLGHOLQHV WHFKQLFDO GDWD DFTXLVLWLRQ
GHYLFH DQG EULGJH VLPXODWRU LV GHYHORSHG EDVHG RQ D VHDUFK DQG UHVFXH PLVVLRQ VFHQDULR LQ RUGHU WR
H[SORUHWKHFRQVHTXHQFHVRIFKDQJHLQDPDULWLPHHQYLURQPHQW

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&RQGXFWHGSLORWH[SHULPHQWV
,QRUGHUWRHYDOXDWHWKH,03$&7PHWKRGDVHULHVRIH[SHULPHQWVZHUHFRQGXFWHG$WHFKQLFDOFKDQJH
ZLWKDFHUWDLQSRWHQWLDOWREHFRPHUHDOLW\LQWKHIXWXUHZDVDQDO\]HGDSSO\LQJWKH,03$&7IUDPHZRUN
QDYLJDWLRQLQWKHPDULWLPHGRPDLQKDVWUDGLWLRQDOO\KDGSDSHUFKDUWVDVFHQWUDOUHIHUHQFHEXWWKLVLVEHLQJ
UHSODFHG PRUH DQG PRUH E\ GLJLWDO FKDUW WRROV $ IXUWKHU FKDQJH LV WKH SRVVLELOLW\ RI XVLQJ WKUHH
GLPHQVLRQDO ' FKDUWV ZKLFKZDV HYDOXDWHG LQ WKH SLORW H[SHULPHQWV2QH SUDFWLFDO VWHSZDV H[SHUW
JURXSPHHWLQJVZKHUHVHOHFWHGVWDNHKROGHUVKHOSHGLGHQWLI\IRFXVDUHDVZKLFKFRXOGEHDIIHFWHGE\WKH
FKDQJH $IWHU WKHVH H[SHUW JURXSV QDYLJDWLRQ VLPXODWRU H[SHULPHQWV ZHUH FRQGXFWHG IRFXVLQJ RQ
LGHQWLI\LQJ XQH[SHFWHG FRQVHTXHQFHV RI WKLV WHFKQRORJLFDO FKDQJH 7KLV UHSUHVHQWV WKH VHFRQG SKDVH
GHVFULEHGLQFKDSWHUKHUH
3UHOLPLQDU\UHVXOWV
7KHH[SHULPHQWVZHUHFRQGXFWHG LQRUGHU WR WHVW WKH ,03$&7PHWKRGDQG WKHPRGXOHV DQGGRQRW
UHSUHVHQWDILQDOL]HGVWXG\DSSO\LQJWKHPHWKRGWRHYDOXDWHDFKDQJH3UHOLPLQDU\UHVXOWVRQWKH'FKDUW
V\VWHPUHYHDOHGDSRVVLEOHGLIILFXOW\RIWKHQDYLJDWRUVWRVZLWFKWRDQHJRFHQWULFRXWRIWKHZLQGRZLQ
FRQWUDVWWRDQRUWKXSYLHZYLHZZKHQUHSRUWLQJEHDULQJWRFHUWDLQODQGPDUNVLQDVHDUFKDQGUHVFXHWDVN
$VHFRQGXQH[SHFWHGFKDQJHLGHQWLILHGZDVDSURMHFWLRQHUURULQWKH'FKDUWLQJV\VWHP
&RQFOXVLRQDQGSHUVSHFWLYH
7KH,03$&7SURMHFWDLPVWRH[WHQGWKHFKDQJHDVVHVVPHQWIUDPHZRUNZLWKWKHLQWHJUDWLRQRIKXPDQ
DQGRUJDQL]DWLRQDO IDFWRUV DQDO\VLV UHVLOLHQFH HQJLQHHULQJ WKHRUHWLFDO DQGPHWKRGRORJLFDO GHYHORSPHQW
DQGWRH[SORUHWKHSRWHQWLDORIWKHXVHRIEULGJHVLPXODWLRQEDVHGH[SHULPHQWDWLRQ,QRUGHUWRDFKLHYHWKLV
REMHFWLYH DQ RSHQ IUDPHZRUN LV GHYHORSHG WKDW WDNH LQ FRQVLGHUDWLRQ WKUHH GLPHQVLRQV JOREDO
PHWKRGRORJLFDOJXLGHOLQHVDVVHVVPHQWPRGXOHVDQGGDWDDFTXLVLWLRQIUDPHZRUN
$ ILUVW VHW RI PHWKRGRORJLFDO JXLGHOLQHV KDYH EHHQ DSSOLHG RQ WKH DVVHVVPHQW RI WKH SRWHQWLDO
FRQVHTXHQFHVRIWKHXVHRI'&KDUWIRUQDYLJDWLRQIXQFWLRQV)RFXVJURXSVHVVLRQVKDYHEHHQRUJDQL]HG
DQGDVHWRIEULGJHVLPXODWLRQVEDVHGRQDVHDUFKDQGUHVFXHPLVVLRQKDYHEHHQFRQGXFWHGZLWKWKHXVHRI
6WUHVV&RQWURODQG6LWXDWLRQ$ZDUHQHVVDVVHVVPHQWPRGXOHV
7KHXVHRIWKHGHYHORSHGIUDPHZRUNLQWKHFDVHRIWKHDVVHVVPHQWRIDQHZUHJXODWLRQFDVHZLOODOVREH
VWXGLHG
$FNQRZOHGJHPHQWV
7KLV ZRUN KDV EHHQ SDUWO\ IXQGHG E\ WKH 6ZHGLVK *RYHUQPHQWDO $JHQF\ IRU ,QQRYDWLRQ 6\VWHPV
9,1129$ DQG WKH 0LQLVWU\ IRU (FRORJ\6XVWDLQDEOH 'HYHORSPHQW 7UDQVSRUW DQG +RXVLQJ
0(''7/LQWKHFRQWH[WRIWKH(5$1HW0DULWLPH7HFKQRORJLHV0$57(&3DUWRIWKHIXQGLQJZDV
SURYLGHGE\5HJLRQ9lVWUD*|WDODQG
5HIHUHQFHV
)OLQ52¶&RQQRU3	&ULFKWRQ06DIHW\DWWKH6KDUS(QG$*XLGHWR1RQ7HFKQLFDO6NLOOV$OGHUVKRW$VKJDWH
3XEOLVKLQJ/WG

+ROOQDJHO(&RJQLWLYH5HOLDELOLW\DQG(UURU$QDO\VLV0HWKRG&UHDP2[IRUG(OVHYLHU6FLHQFH/WG

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+ROOQDJHO(D7KH(7723ULQFLSOH(IILFLHQF\7KRURXJKQHVV7UDGH2II:K\7KLQJV7KDW*R5LJKW6RPHWLPHV*R:URQJ
$VKJDWH)DUQKDP8.

+ROOQDJHO(E7KHIRXUFRUQHUVWRQHVRI5HVLOLHQFH(QJLQHHULQJ,Q1HPHWK3+ROOQDJHO('HNNHU6(GV
3UHSDUDWLRQDQGUHVWRUDWLRQ5HVLOLHQFH(QJLQHHULQJ3HUVSHFWLYHV9ROXPHSS)DUQKDP$VKJDWH

+ROOQDJHO(	:RRGV''-RLQW&RJQLWLYH6\VWHPV)RXQGDWLRQVRI&RJQLWLYH6\VWHPV(QJLQHHULQJ$Q,QWURGXFWLRQWR
&RJQLWLYH6\VWHPV(QJLQHHULQJ%RFD5DWRQ&5&3UHVV

,QWHUQDWLRQDO0DULWLPH2UJDQL]DWLRQ&RQVROLGDWHGWH[WRIWKH*XLGHOLQHVIRU)RUPDO6DIHW\$VVHVVPHQW)6$IRUXVHLQWKH
,02UXOHPDNLQJSURFHVV06&&LUFí0(3&&LUF,02'RFXPHQW06&,1)0D\/RQGRQ
,QWHUQDWLRQDO0DULWLPH2UJDQL]DWLRQ

/W]K|IW03RUDWKH7-HQYDOG-	'DKOPDQ-6\VWHP6LPXODWLRQVIRU6DIHW\,Q7XUDQ2%RV-6WDUN-	
&ROZHOO-/(GV3URFHHGLQJVRI+XPDQ3HUIRUPDQFHDW6HD+3$6SS*ODVJRZ8QLYHUVLW\RI6WUDWKFO\GH

0HUWRQ5.7KH8QDQWLFLSDWHG&RQVHTXHQFHVRI3XUSRVLYH6RFLDO$FWLRQ$PHULFDQ6RFLRORJLFDO5HYLHZ

5HQQ2	:DONHU.'*OREDO5LVN*RYHUQDQFH&RQFHSWDQG3UDFWLFH8VLQJWKH,5*&)UDPHZRUN'RUGUHFKW
6SULQJHU

:HLFN.(	6XWFOLIIH.00DQDJLQJWKHXQH[SHFWHGDVVXULQJKLJKSHUIRUPDQFHLQDQDJHRIFRPSOH[LW\6DQ
)UDQFLVFR-RVVH\%DVV
